What is claimed is: 

1. fk semiconductor laser element comprising 
a substrate, 

a pluraMty of semiconductor layers formed on the 
substrate, and 

a concave portion formed on one surface of the 
substrate, said oneXsurface being opposite to the other 
surface having the semiconductor layers formed thereon, 
wherein 

the concave portion \s filled with a metal having a 
heat conductivity higher tlmn the substrate. 

2 . A semiconductor laser element comprising 
a substrate, 

a pluralitw of semiconductor layers formed on the 
substrate, and \ 

a concave portion formed on at least a part of one 



surface of the semiconductor layer, said one surface being 



the surface further &om the substrate, wherein 

the concave portion is filled with a metal having a 

\ 

heat conductivity higher^than the semiconductor layer. 

3 . The semiconductor laser element according to 
claim 2, wherein another concave portion is formed on one 
surface of the substrate, sai/d one surface being opposite 

\ 

to the other surface having the Semiconductor layers formed 
thereon, and wherein 

said another concave portion\ls filled with a metal 
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having a \eat conductivity higher than the substrate. 

\ 

4. Thie semiconductor laser element according to any 



of claims 1 td 3 , wherein the concave portion has a reverse 



mesa form in a direction vertical to a 1 ight - emitting face 



5. The semiconductor laser element according to any 
of claims 1 to 3^^herein a heatsink is connected to the 
metal filled in tha concave portion. 

6. The semicorrauc tor laser element according to any 
of claims 1 to 3, whe&rein a plurality of 1 ight - emi t ting 
portions are formed on\he semiconductor layer to form a 
semiconductor laser arra^. 

7. The se^conductor laser element according to any 
of claims 1 to 3 , herein the semiconductor laser element 
is used as a light sVurce for exciting a solid laser 

8. A Semiconductor laser comprising 
a semicoiMuctor laser element, 

a heatsink \isposed in contact with the semiconductor 
laser element, 

a cooling medium passageway formed between the 
heatsink and th e/ s emiconductor laser element, at least a 
part said heatsii^k andysaid semiconductor laser element 
working as the passagewaA wall, and 

means for causing a celling medium to flow through 
the cooling medium passageway^ 

9. The semiconductor las^p according to claim 8, 
wherein 
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tlJOfe heatsink includes a first heatsink disposed in 
contact Vith the substrate of the semiconductor laser 
element ano\a second heatsink disposed in contact with one 
surface of \he semiconductor laser element, said one 
surface being! opposite to the other surface where the 
substrate is foYmed, wherein 

a first cooling medium passageway is formed between 
the first heatsink \nd the semiconductor laser element, and 
wherein 

a second coolinAmedium passageway is formed between 
the second heatsink and the semiconductor laser element. 

10. The sqniconduo\tor laser according to claim 8 or 
9, wherein at l^^tf^ part of the cooling medium passageways 
comprises a grbojJe formed on the substrate of the 
semiconductor l&s^r elemeno 

11. The semiconductor VLaser according to claim 10 
wherein the groove formed on tthe substrate has a reverse 
mesa form. 

12 . The semiconductor lasher according to 
claim 8 or 9, wherein at least a pant of the cooling medium 
passageways comprises a ridge groovelf ormed on the surface 
of the semiconductor laser element opposite to the 
subs tra te . 

13. The semiconductor laser according to claim 10, 
wherein wall portions of the groove ^formed on the 
semiconductor laser element are covered with\a dielectric. 
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14. Ttie semiconductor laser according to claim 8 or 
9, wherein t&e heatsink has, a supply passageway connected 
to the cooliirb medium passageway for supplying a cooling 
medium to the passageway and/or a discharge passageway for 
discharging the\ cooling medium from the passageway. 

15. The semiconductor laser according to claim 8 or 
9, wherein the heatsink is connected to the semiconductor 
laser element using a brazing material which is resistant 
to the cool dfrag^^edium . 

16 . This semiconductor laser according to claim 8 or 
9, wherein a pluralityiof the semiconductor laser elements 
are formed to constitute a semiconductor laser array, and 

the cooling medium\pas sageway s are arranged between 
the semiconductor laser elements and the heatsink. 

17 . The semiconduc tar laser according to claim 8 or 
9, wherein the semiconductor laser element is used as a 
light source for exciting a^olid laser. 

18. A semiconductor laser element comprising 
a GaN substr\te equipped with one of a pair of 
electrodes , 

a semiconductor^ layer made of a GaN-base 
semiconductor including\at least an active layer, said 
semiconductor layer disposed on the GaN substrate, and 

the other one of the pair of electrodes disposed on 
the semiconductor layer, and 




an electric current injection region formed on the 
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semiconduAor layer, wherein 

a grobive is formed on one surface of the GaN substrate 
at a region Vhereon corresponding to the electric current 

\ 

injecting region, said one surface being the surface 
further from the^semiconductor layer, said groove reaching 
to the depth of t5he semiconductor layer, arid wherein 

said one of t5he pair of electrodes is formed on the 
surface of the gro\e . 
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The semiconductor laser element according to 



claim 18, wherein a ccwitact layer is formed on the GaN 
substrate side of the semiconductor layer, and 

wherein the contac t yLayer is ohmic - connec t ed to the 

smr f 



electrode formed on the sukrface of the groove. 

20. \ The semiconductor laser element according to 
claim 18 or\19, wherein the groove is filled with a metal 
having a heatAconductivity higher than the GaN substrate, 

wherein t^Jie surface having the groove is flattened, 
and wherein, 

the heatsinkYs connected to the flattened surface. 

21. The semiconductor laser element according to 
claim 20 wherein tWe metal is Au . 

v 22. A/semiconductor laser comprising 
the §4miconduc tor laser element according to claim 
18 or 19/ 

heat/sinlr connected to the GaN substrate side of the 
ctor Wefelei 



semiconductor 



element, and having formed therein a 
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supply passageway for supplying a cooling medium to a 
groove and a discharge passageway for discharging the 
cool ing^Qedium from the groove, and 

/ / me^ns for causing the cooling medium to flow to the 
groove Vh-rough both the passageways. 
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